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, DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U. S. C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in vi^ich the invention was made. 

2. Claims 1, 2, 4-9, 12-13, 21-22 and 26-27 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over admitted prior art (APA) in view of Urano JP patent No. 
11077507. 

Regarding claim 1 , APA teaches (fig. 1) a method for manufacturing a 
semiconductor device comprising: fomning plural Interconnection lines (fig. 1), each 
comprising an interconnection layer (14) and a capping layer (16), the capping layer 
defining a contact resistance, on a semiconductor substrate (10); forming an Interlayer 
insulating layer (18) overlying the plural interconnection lines, vktierein the thickness of a 
portion of the interlayer insulating layer on one of the capping layers is different from the 
thickness of a portion of the interlayer insulating layer on the others; etching the 
interlayer insulating layer (18 and fig. 1) to form first contact holes (20a, 20b and 20c) 
therein; and forming a conductive layer (contact holes are formed for forming conductive 
layer) within the second contact holes, wherein the interconnection layer and the 
capping layer, are formed by sequentially depositing a first material layer (14) for 
interconnection and a second material layer (16) for capping and patterning the second 
material layer (16). 
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APA does not teach fonning an etching stopper, stopping etching when a top 
surface of each etching stopper is exposed; removing a portion of each etching stopper 
exposed by the first contact holes, thereby forming second contact holes, and leaving 
the capping layers of the plural interconnection lines at substantially the same thickness 
such that the contact resistances of the plural interconnection lines are substantially 
unifonm; and the etching stopper is formed by depositing a third material layer, and then 
patterning the third material layer and then patterning the second and first material 
layers, using the patterned third material layer. 

Urano teaches (figs, a-e) the use of TiN layer (capping layer 2) and an etch stop 
layer (8) to form contact holes through insulation layer with different thickness (see 
abstract) and forming a conductive layer (6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the etch stop layer taught by Urano in the process of 
APA in order to fonm contact holes through insulation layer with different thickness. 

The combined process of APA and Urano forms second contact holes and 
leaves the capping layers of the plural interconnection layers at substantially the same 
thickness such that the contact resistance of the plural interconnection layers are 
substantially uniform. Furthermore the combined process of the APA and Urano 
teaches the limitation of the interconnection layer, the capping layer, and the etching 
stopper are formed by sequentially depositing a first material (14) for interconnection, a 
second material layer (16) and a third material layer (8) for stopping etching, patteming 
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the third material layer and then patterning the second and first material layers, using 
the patterned third layer. 

Regarding claim 2, APA teaches (fig. 1) substantially the entire claimed process 
of claim 1 above including forming third contact holes (hole formed in layer 16) by 
slightly etching a portion of the capping layer (16) exposed by the second contact holes 
beforeTorming the conductive layer, and wherein the conductive layer is formed within 
the second contact holes and the third contact holes. 

The combined process of APA and Urano inherently forms third contact holes by 
slightly etching a portion of the capping layer exposed by the second contact holes 
before forming the conductive layer, and wherein the conductive layer is formed within 
the second contact holes and the third contact holes. 

Regarding claim 4, APA teaches substantially the entire claimed method of claim 
1 above including the conductive layer (6) is an upper interconnection layer filling the 
second and third contact holes and covering the top surface of the interiayernnsulating 
layer (fig. e. Urano). 

Regarding claim 5, APA teaches substantially the entire claimed method of claim 
1 above including the second and third contact holes are fonned by performing a dry 
etching method, using an etchant having a low etching selectivity between the etching 
stopper and the capping layer. 

Since the combined process of APA and Urano is the same as the claimed 
process of the claimed invention and also since the layers of the combined structure of 
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admitted prior art are the same as the claimed structure, the etchant would have a low 
etching selectivity between the etching stopper and the capping layer as claimed. 

Regarding claim 6, APA teaches substantially the entire claimed method of claim 
1 above including the etching stopper is formed of a nitride layer (8). 

TIN nitride is a well-known anti-reflecting layer. Since Urano generally states that 
a nitride layer can be used as etching stopper layer, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use TIN as an etch stop 
layer. 

Regarding claim 7, APA teaches substantially the entire claimed method of claim 
1 above including the interconnection layer (6) is a metal layer containing aluminum (fig. 
e, Urano). 

Regarding claim 8, APA teaches substantially the entire claimed method of claim 
1 above including the capping layer (16) is formed of TIN (fig. 1 , admitted prior art). 

Regarding claim 9, APA teaches substantially the entire claimed method of claim 
1 above including the interiayer-insulating layer is formed of silicon oxide layer (3) (col. 
6, line 26). 

Regarding daim 12, APA teaches substantially the entire claimed method of 
claim 1 above including the conductive layer is an upper interconnection layer filling the 
second contact hole and covering the top surface of the interiayer insulating layer (3) 
(fig. e. Urano). 
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Regarding daim 13, APA teaches substantially the entire claimed method of 
claim 1 above including the first contact hole is formed by using a dry etching method 
(col. 6, lines 33-34, Urano). 

Regarding claim 21, APA teaches substantially the entire claimed method of 
claim 1 above including the capping layers are etched to fonn unifonm thickness 
between the second contact holes. 

Regarding daim 22, APA teaches substantially the entire daimed method of 
claim 1 above induding the second contad holes expose a top surface of the capping 
layers. 

Regarding daim 26, APA teaches (fig. 1 ) a method for manufaduring a 
semicondudor device comprising: forming plural interconnedion lines (fig. 1) , each 
induding an interconnedion layer (14) and a capping layer (16) on a semicondudor 
substrate (10); forming an interlayer insulating layer (18) overlying the plural 
interconnedion lines, wherein the thickness of a portion of the interlayer Insulating layer 
on one of the capping layers is different from the thickness of a portion of the interlayer 
insulating layer on the others (refer to fig. 1); first etching the interlayer insulating layer 
to fomn first contad holes (20a, 20b and 20c) therein using a first etchant having a high 
etching seledivity between the capping layer and the interlayer insulating layer, and 
forming a condudive layer (contad holes are fomned for forming condudive layer) 
within the contad holes, wherein the interconnedion layer (14) and the capping layer 
(16), are formed by sequentially depositing a first material layer for interconnection (14), 
and a second material layer for capping (16), and patterning the second material layer. 
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APA does not explicitly teach forming an etching stopper, using a first etchant 
having a high etching selectivity t}etween the etching stopper and the interlayer 
insulating layer; second etching a portion of each etching stopper exposed by the first 
contact holes, using a second etchant having a low etching selectivity between the 
etching stopper and the capping layer, thereby forming second contact holes; and the 
etching stopper is fomned by depositing a third material layer, and then patterning the 
third material layer and then patterning the second and first material layers, using the 
patterned third material layer. 

Urano teaches (figs, a-e) the use of TIN layer (capping layer 2) and an etch stop 
layer (8) to form contact holes through insulation layer with different thickness (see 
abstract) and forming a conductive layer (6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the etch stop layer taught by Urano in the process of 
APA in order to form contact holes through Insulation layer with different thickness. 

The combined process of APA and Urano inherently forms second contact holes 
and leaves the capping layers of the plural interconnection layers at substantially the 
same thickness such that the contact resistance of the plural interconnection layers are 
substantially uniform. Furthermore the combined process of APA and Urano teaches 
the limitation of the interconnection layer, the capping layer, and the etching stopper are 
fomned by sequentially depositing a first material (14) for interconnection, a second 
material layer (16) and a third material layer (8) for stopping etching, patterning the third 
material layer and then patterning the second and first material layers, using the 
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patterned third layer. Tlie combined process further teaches a first etchant having a 
high etching selectivity between the etching stopper and the interlayer insulating layer; 
second etching a portion of each etching stopper exposed by the first contact holes, 
using a second etchant having a low etching selectivity between the etching stopper 
and the capping layer. 

Regarding claim 27, APA teaches substantially the entire claimed method of 
claim 26 above including stopping etching when a top sur^ce of each etching stopper is 
exposed. 

The claimed limitation above is an inherent property of an etch stop layer. 
Therefore APA's process is capable of stopping etching when a top surface of each 
etching stopper is exposed. 

3. Claims 3 and 1 1 , are rejected under 35 U.S.C. 103(a) as being unpatentable 
over APA and Urano in view of Bost et al. US patent No. 5,231 ,053. 

Regarding claim 3, APA teaches substantially the entire claimed method of claim 
1 above except explicitly stating that the conductive layer is formed only in the second 
and third contact holes. 

Bost teaches (fig. 6 and 7) forming contact hole plug in contact hole (38), by 
etching back the blanket deposited plug material. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the process of etching back the plug material taught 
by Bost in the process of APA in order to ease subsequent metallization process. 
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Regarding claim 1 1 , APA teaches substantially the entire claimed method of 
claim 1 above except explicitly stating that the conductive layer is formed only in the 
second contact hole. 

Bost teaches (fig. 6 and 7) forming contact hole plug in contact hole (38), by 
etching back the blanket deposited plug material. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incdrporate the process of etching back the plug material in the 
process of APA in order to ease subsequent metallization process. 

Response to Arguments 
4. Applicant's arguments with respect to claims 1-9, 11-13, 21-22 and 26-27 have 
been considered but they are not persuasive. Applicant argues that none of the cited 
reference either alone or in combination teach the limitation a third material layer above 
a first interconnection material layer and a second capping layer, and then patterning 
the first and second material layers using the third material layer for stopping etching 
and then using the patterned third material to pattern the first and second material 
layers. 

The combined process of admitted prior art and Urano teaches the above 
limitation inherently, because the process of forming contact holes inherently involves 
sequential patterning of material layers. In the instant case it involves the formation 
interconnection layer, capping layer and etching stopper layer and using the etching 
stopper layer as mask patterning the capping layer and the interconnection layer is 
taught by the combined process of admitted prior art and Urano. 



Application/Control Number: 10/003,386 Page 10 

Art Unit: 2811 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel Admassu Gebremariam whose telephone 
number is 703 305 1913. The examiner can normally be reached on 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571 ) 272-1 732. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 872-9306 for 
regular communications and (703) 872-9306 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



Samuel Admassu Gebremariam 
December 30, 2004 
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